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miSODUCTlON, 

Tlio cnntrol (»f injiii-ioiis clovw I*!! flioppor (fig. 1) is n com- 
p(irstiv*.4y simple tii.s-k to (mo Hia|ii!iiiit#(l witli tlu' linhitw of tli« iii9tc»t. 




Fio, 1.~ Tli<! riovor IrnflmiiiMT {AnallSa KOHiinhinlfiitn'i : a, Ailiill ; It, nympli, iilili> view! 
r, nyiniJli, dnriiii! vLi-w ; il, fncc ; c plylniii ; /, fiTiiiilf! KL'nItnlln ; y, miilc i:<'iiltiillM. AH 
I'nlnrucd, (Aflpr Osliorn and IKill.) 

Tlio injnnes ciinsftiil liy tliis insoct, ns is the esise witli iniiny other 
tcaflioppiTS, lire often overlookiMl been use of the iniinite size of the 
post. nn(l the apparent iiijnrv is too frequently attributed to such 
cmistes ns poor soil mid «iliiii»tte e*>iu1itioiis. 



NoTK. — It la tlic piirposo of tlilR Ixillrlln (o srl fiirlh siirli fiidB na will f.nnlltnrlxc the 
fnrmcr witli thi> vnrloiis xfnKcs In tlic (Irvrlniimi-iif iif llic clovfr Ic.'ifhnppor, Its linhltii, nnJ 
modPdf ntlnck, toiroflirr with ilclnllcO Snformntlon In tlip conlrol of oiitl>rpnks In (ilfnlfii 
nnil dovrr HcUIm. 

."■S.'iflS"— Itull. 7.17-- IC 
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VARMKHS' BULLETlIf TST. 



IMPORTANCE OF THE DAMAGE. 

Each year this loaf hopper-, by lessening the vitality of its food 
phiiits, oociisiops luoi-o (ir less daiHiigc over its eiitim x-ange of dis- 
tribiifeion, cftiisiiip; a positive, altlumgh not ensily estimated, decrease 
ill the clovei- and nlfnlfsi hay crops of the country. Continued at- 
tuoks often result in the loss of a considei-able pereeutage of a single 
ciittttig; especially is this true in some of the central States. The 
leiifhopjior Ciiuses the greatest damage disring the spring and eavly 
summer months, as the foliage is then most succulent and the tissues 
^'ery tender, enabling even the immature le*fhoppers readily to pierec 
the skin of leaf and Siteui and suek the juices. Tlie incessant drain 
fi"0[ii conceoti'nted aUaeks causes the clovei" plants to wither, and 
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Vw. 2. — A spot In an nlfiilfa field showing tin' KplniUlng Kr<>*'tli »( the plants, cuiisfU by 
HK>ntliainit) nttncka of lotifliopiwrs. (Orlulnal.j 



although they may not die, tlie new growth which is put forth is very 
apt to be thin and spindling (fig. 2). "With alfalfa it is the first two 
crops whieh appear to suffer most. The drain upon alfalfa plants 
doM! not show ns markedly as witli clover, especially during a 
drought, fiiuce the alfalfa roots go deeper into the ground «ud the 
plant is bett(?r able to withstand adverse conditions. 

DESCRIPTION OF IHE INSECT CAUSING THE nAWAGE. 

Tn many localities these leafhoppfti-- are commonly known as 
'■flies," but in reality they resemble flics only in haviug witigs. ntul 
because they are inbolit the size of nmny small fties seen in the fields. 
Tlie adult or ])arent insects (fig. 1, a) are light gray in etdor, but 
lune niiriieroiiB dai'k niarkiiij;;s which give them a mottled appearance. 
They are about one-tiglit-h of an inch in Iwigth and half «s wide. 
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Tlic face (fig. 1, d) is triangular und is marked with short black 
lines. The two small, round, dark spots on the upper side of the 
liead distinffiiish the clover leafhopper from many others frequently 
observed in alfalfa and clover fields. The nymphs, or young, re- 
semble tlie adults in form but lack wings. In color they arc creamy 
white with heavy durk spots and bands, The eggs arc white and 
*cry small. To the farmer, leafhoppcrs will be distinguislted from 
other insects not so much by tlieir form and markings as by their 
habit of jumping, their quick movements, and their minute size. 
The manner in which they jump from plant to plant is much like 
that of grasslioppei-s. 

WHERE THE LEAFHOPPER OCCURS. 

The clover leafhopper is distributed generally throughout the 
United St«tcs, rcaords showin^f its occuri-ence in ewy section of 
the country. Its range also includes southern Canada and Mexico. 

THE INJURY, AND HOW IT IS PRODUCED. 

Tiie prininry injury is ]iroduce^ by the direct feeding frf the leaf- 
hoppers. The single tiny feeding puncture is itself inconsequential, 
and injury ivsnlts only when a great number of leafhoppers attack 
the sfluie i>lant. As many as ftOO have been counted upon one plant. 
The early stages of injury are indicated by a yellowing of the tissue 
around the feeding punctures. These sjiots gradually enlarge and 
become more pronounced, and the ]:ilants take on a sickly condition 
which results in the curling up of the leaflets and the final wilting 
of the foliage. The leafhoppers have been noted to puncture the 
flower buds and jietals, and in this w«y to cause a decrease in the 
amount of seed produced. Upon grains, grasses, and grasslike 
plants most of the feeding is done along the midribs of the blades, 
causing the latter to shrivel. 

\. second foipi of injury is produced by the forcing of the eggs 
into the stem and leaf tissue by the adult fenuile. This causes a 
distortion of the surrounding tissue and oft«i results in a gall -like 
formntion. 

PLANTS ATTACKED, 

The principal plants attacked are these of the beau family, includ- 
ing alfalfa, clover, cowpea, and vetch ; although the s]iecies is com- 
mon in mesdow and p*stiu-o lands and feeds on a number of culti- 
vated as well as native grasses. Adults have been captured in wheat, 
rye, and barley fields, but in all probability they migrated there 
from near-by grasslands or rfiivan- fiehls. The fre(]ucnt occurrence 
of this lenfhopper in wheat in the eastern half of the Unit«d Stntes 



4 FARJtKlts' IfULLETIX IST, 

is very probably due to the i^nicticc of plaiitiuff wheat before tho 
cldvei- comes u\t in the MjJring. In some of tiie western Stiites it 
has a* times bewi coiisitli^rtHl a i)»Kt to sug)ir-bcot ])ljiiits. 

As plants of one fiiniily constitute tlie priiicipivl food plants oi 
tliis Iciifhoppei-, it is to be iissiniied that it has not the powei- of 
rt**dily Mdapting its«lf to dmnj^eH of food i)Iants. The fact tliiit 
tlie nlovei' lesifhopiJcr occurs in grass mid pastiii-e liiiuls and also 
feeds npon grain plants in the absence of clover oi' alfalfii during 
Mie winter and spring merely iudioites that when its f?u-ui-ite plants 
are not obtttinable it is forced to seek food elsewhere. 

STAGES AND LIFE CYCLE OF THE LEAFHOPPER. 

There are three general stsiges in the development and growth of 
til loiifhoppOii-S, namely, egg, nyni])h oi' immature stage, iind adult. 
Tile adult female places liei' eggs in stems and loaves, these hatching 
in fi-oin 5 to 12 days during the summei- months in the latitude of 
southern Illinois. The nymphs develop and increase in size by 
shedding their skins thi'ough * series of fite molts, btfouiing adults 
after the last molt. The nymphal stage in the same latitude I'augcs 
from IS to oo days, with an average of '2i) days. 

NUMHEK OF GENERATIONS IN A YEAR. 

The number of generations of the Icafhopper produced annually 
in a given loculity vaiies from year to yeai-, depending on weather 
conditions, and it also varies in different latitudes and climates. 
For soutliein Missouri and noi'thcrn Arkansas there are usually 
tlivco distinct broods, covering a])pvoxlmately (1) April nnd Jlny, 
(2) June and July, and (^) August and September. Faiiher south 
or under subtropical conditions it is ])robiiblc tluit thei'e are four 
01' moi'e. 

HOW THE LEAFHOPPER PASSES THE WINTER. 

In the Northern States the clover leafhopper hiliernates in the 
adidt stage, at the base of elmnps of gi-asg and weeds and under dried 
leaves and trasli. Throiigliout the Coiiti-al and Southern States it 
could hardly be said to hil)ernate; instead, the adults merely keep 
in hiding and under cover during cold ^w^thc^, coming out on wflrm 
days to ba.slc in the smi and feed upon such gi'cen foliage as can be 
foinnl. In IMissoin-i, for example, the adult insects ha^'e been observed 
feeding upon wheat during January and February, but not in any 
abimdiince, Xyniphs can not long sln■^■i^■e cold woathci', and it is not 
l)rohub]e that eggs sui-vive ovei- winter. In the extreme Southwest, 
ivliere conditions are radiesilly difl'erent, the Ieafiiop]>er is active 
throughout the entire year. 
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HABITS OF TilE ADULT AND YOUNG LEAFHOPPKRS. 

'J'liti (idiilta iii-c quiuk of iDoveimiut itiu] jninp fi'oiu phiiit tu plmit 
when disturbwl. When bti'oii^ winds jJi'dViiil tlicy roinHin in liidinf, 
nh tlu'v st'L'in to dislilvc windy wt-iitlier. 'I'lieii- most L-Ii;ii*iK'tei'istic 
Imbit is tliiit of uongiTgiiting in gi-tiiit nniuberij on one plniit, fi'L-- 
(ftioiitly U} sndi iin extent tli»t they crowd uiio unother. This Is what 
ciina-K th(3 concentratt>d nttttckt; in ''sjjuts" thi'oiigliont ii fluid. The 
cl()\"e]' leiifiiojipoi' docs not soi'ni to seek shady oi- iliinij) pliicos, I'litlier 
preferi'jug tho lioat of the iftiddMV ann. 

Tlic nyinjihs ui-o iinich less active tlnni the !idn]t>i iind ure not ejisily 
disturbed. AVlien one In-nslie-s iig.-iinKt tlie plinits tlicy ding fust to tho 
stems and Iwves inski»«d of iuniphig k) mothcM' ^linit. Ijike the 
adults, thev hiiv« the habit of crowding togptJicir idong h stejn or npon 
11 lenf. 

KNEMIES OF TME LEAFIIOPPER. 

The insect enemies of the elovtr lttifho])]>er seem to be few. IJirds 
;i])i)e!ii" to be the most iinpurtiint enemies, nnil ainonjf the tfonnnon 
species known to eat VMi'iuns species of Io!ifho])pers in nmubert; ure tlie 
nntlmtdies, yellow warbler, blnoditm^ed viren, long-billed nnirsh 
wren, nightlnnvk, plioube, tree swnllow, elill' swmIIow, btnrk swallow, 
and chickadee. In additioii to these, o\'er a hnndi'cd s]K!ci<i*« of wild 
birds jtrC known to feed npon leiiflio])pers. These bii-ds ^^lionld 
receive protection at the hands of the fiirniei'. Chickeni^, tni keys, and 
gnineii fowl, when allowed to nin in the elovei- and iilfalfa fields^ eat 
gi'Ciit mnnbers of both nynij)hs and sididts. Many adiiUs have been 
observed in sjiider webs, nnd it is w\y likely that in tliaii' jiniipiiig 
front ])]ant to jilaiit mnnber.'i ure canght in the webs. 

CONTROL OF THE LEAFIIOPPER. 

BURNING OF RUBBISH AND WASTE VEGETATION. 

The bnrning uf nibbisli and'vegctation during (.he winter months 
ill waste places sudi as on ditdi banks, on terraces nsed in c»rt»ln 9*c- 
tioiis for the j)revention of erosion, and along fence, rows and road- 
sides will do niiidi to j)revent the s]>ecies fnnn becoming destrncti\e 
the following spring mid sinnmcr, A)r if this is done, tiieir winter 
t|niirtci's will be desti-oyed and great mnnbers of the leafliopi^rs, aH 
well lis many other hibernating insects, will be killed. 

CLOSE CUTTING OR PASTURING OF GRASSLANDS; EARLY CUTTING OF ALFALFA, 

Close cntting or ])astnring of jri-nsslands is ivcommended while 
the. leafbopper i.s in tin- rnlidt htage. Cutting the idfalfa crop from n 
week to ten days eai-lier than usual will often have the desired elfect 
of eiiecking the species, and is udvised where there is evidence that 
the lewfbopperK are causing .sutlici«it injury to justify the risk of 
damage thi-ongli pivniatnre cutting. 
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USE OP THE HOPPERDOZER, 

V^or direct control the liopjiordozer is recommended. Any hoppcr- 
(lo/er wliicli 1ms been constructed to capture grasslioppers will silftce, 
but II much li^^liter iind less ex|>cnsive one cun be made by stretching 
canvas over a liglit Avooden frame. The diiigrani, figure 3, shows 
jiow it can be nuid*. It is of siioli light weight that in pulling it over 
alfnlfu !ind clover the jilants are not injured, In pulling this hop- 
])wdozer through fields which arc free from stones rimners will not 
be necof^ary. It is drawn by two horses, one liitchud at either end 
of tlio tvvo-by-lonr, and is dragged ovcv the crop, covering us much 
acreage in the same length of time as is gone over by a cutting or 
mowing uKichiue. Figures 4 and 5 show the front and b;ick of the 
hopperdox^r rwidy to Iw drawn through tin alfalfa fiehl. It is to 




Fill. Constniftlon of frnme of liopiierdozpr for (U'striicniin of "IwidioptjerH, over which 
canTfta Is strctclKHl. (Orluliinl.) 



bo regretted that in figiu'e 4 the bottom of the hopperdozer is not 
visible. Heavy canvas is stretched and tacked oi' nailed over the 
inside of the frauie, covering bottom, back, and sides. 

Over the canvas, on the inside, is apj^lied a thin coat of a sticky 
substance made of tree tanglefoot which has been thinned with a 
chen]) commei-cial 'grftdc of. castor oil at the rate of 1 pound of 
tanglefoot to one-fourth pint of castor oil, This can be spread on the 
canvas with a paddle or shingle. The leafhopjxjrs and other insects 
aliffhtingou the sticky surface are held fast. These insects, together 
with dried leaves wliich will adhere to the canvas, can be scraped 
oir whenever necessary and another coating of tanglefoot applied. 
One coating shotdd he sufficient for 5 acres. 

The cost of the hopperdozer should be little more than the price 
of the canvas, as odd pieces of lumber can ho used in construction. 
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Tree tftnglofoot can bo obtained in 10-poiind Ciins at $1.G5 per can, 
and the castor oil at a maximum cost of 30 cents per quart. Wi th- 




ru;. 4. — l-'i'ont view ot liopiJerdoxfM' for deslructlou iif leiifhopiiLTs iia it is Mug drawn 
throuijli i!u nlfiilfo Hold. (Urlt'lmil.) 

out considering laboi-, the cost of tills control measure should not 
be more than $4 for 100 acres, or at the rate of 4 cents per -acre. 




Fig. 5. — SliJe imd buck view of tlie hopperdozer for destruction of lenflmiiiiurs, Tlie 
horse* are liltclied to the projecting ends of the two-ty-four. (Original,) 

This method is practical in fields covering several hundred ticres as 
welt as in small fields. Other sticky substances such as cheap sor- 
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KMiJIEKs' BVLLKTIN 737. 



{flmm find corn sirup bii\o been tv'ind in i)lacc of tree tnnglcfoot but 
witli inucb k'ss siicfC'Ks,.iis tbey dry out too (jnickly; tbis necessitates 
more frc(nient, ui^plicntions sind tlins rendei's thom more expensive. 

Tbe bopi)erdozcr sbould be drawn tb rough the alfalfii and clover 
fickls iit the time wlion the crop is abont half grown. Tt can, liow- 
cver, bo drawn at any time witlunit injurinf? tbe i)liints, although it 
is not advi.snble to do so M-ithin five days of tbe time tbe crop is to 
be cut. If tbo iidnlts are numerous at the tiuie of cutting, tbe bop- 
])erdozer sbould follow the rake. 
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